TITLE OF PATENT APPLICATION 

TITLE OF THE INVENTION 

OPTICAL READING AND WRITING SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 00-17349, 
filed April 3, 2000, in the Korean Patent Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to an optical system for optically reading 
information from and writing information onto an optical recording medium. 

2. Description of the Related Art 

[0003] Optical reading and writing systems such as a near field optical disk drive read 
information from and write information onto an optical recording medium, such as an 
optical disk, using an optical pickup. An optical reading and writing system includes an 
actuator driving over an optical disk while being supported by a spindle motor. An 
example of an optical reading and writing system employing such an actuator is shown in 
FIGS. 1 and 2. 
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[0004] Referring to FIGS. 1 and 2, an actuator 2 for driving an actuator arm 4 is 
mounted to a base 1 enabling the actuator 2 to pivot relative to the base 1 . An optical disk 
7 is rotatably mounted onto a spindle motor 6, and an optical pickup is installed on the 
actuator 2 to be capable of reading information from and writing information onto the 
optical disk 7 by focusing a light beam L onto the optical disk 7. The first portion of the 
optical pickup is formed at a mounter 3, which is the pivot portion of the actuator 2. The 
optical pickup includes a light source 10 for emitting light, an objective lens 11 near the 
end of a slider 9, and a photodetector 13 installed in the mounter 3. A flexible load beam 8 
is attached to the actuator arm 4 to be separated a predetermined distance from the lower 
side of an end of the arm 4. The slider 9 is installed at the free end of the load beam 8. 
The slider 9 levitates over the optical disk 7 by hydrodynamics during rotation of the 
optical disk 7, thereby forming a so-called near field. 

[0005] During a reading or writing operation, the actuator arm 4 pivots by the driving 
force of a voice coil motor 5 in the radial direction A of the optical disk 7. Here, the light 
beam L emitted from the light source 10 is reflected by a reflection member 15 mounted at 
the end of the actuator arm 4, and incident into the objective lens 11. The objective lens 11 
focuses the incident beam L to form a light spot on the recording surface of the optical disk 
7. In turn, the light beam is reflected from the recording surface of the optical disk 7 and 
passes through the objective lens 11 and the reflection member 15. An optical path 
changing member 17 arranged on the optical path reflects the light reflected by the 
reflection member 15 back toward the photodetector 13. The photodetector 13 receives the 
incident light and detects information. 

[0006] In the structure having the above configuration, however, after the light beam 
emitted from the light source 10 is incident onto the recording surface of the optical disk 7, 
the light beam reflected from the recording surface is detected by the photodetector 13 via 
the same optical path but in the opposite direction. As the light beam travels along the 
optical path, the light beam contacts air, and there is some loss in the light beam. In 
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particular, because the recording surface of the optical disk 7 is separated a predetermined 
distance apart from the photodetector 13, the optical loss increases with reduced reliability 
of information written to or read from the optical disk 7. Therefore, there is a need for a 
mechanism to help decrease optical loss and increase reliability of information written to 
and/or read from the optical disk 7. 

[0007] There is an ever increasing need for optical disks having a high memory 
capacity, and the recording density of optical disks is increasing. For this reason, there is 
also a need for a new mechanism capable of precisely driving a slider to form a light spot 
on a desired spot of the recording surface. More precisely, the actuator 2 driven by a large 
driving force of the voice coil motor 5 has a limitation in accurately controlling the slider 9 
fixed to the load beam 8 that is flexible. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an object of the present invention to provide an optical 
reading and writing system having an improved structure, which is able to accurately drive 
a slider with a small driving force, while at the same time minimizing optical loss. 

[0009] It is another object of the present invention to provide an optical reading and 
writing system having an improved structure, which increases reliability of information 
written to or read from an optical disk, thus farther minimizing optical loss. 

[0010] Additional objects and advantages of the invention will be set forth in part in the 
description which follows, and in part, will be obvious from the description, or may be 
learned by practice of the invention. 

[0011] To achieve the objective of the present invention, there is provided an optical 
reading and writing system comprising: a base; an optical disk rotatably mounted on the 
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base; an optical pickup including an objective lens for focusing a light beam to form a light 
spot on a recording surface of the optical disk; an actuator arm mounted on the base such 
that the actuator can pivot in the radial direction of the optical disk by a voice coil motor; a 
load beam supported by the actuator arm, and capable of moving slightly up and down and 
in the radial direction of the optical disk by external force; a flexure attached to the load 
beam supporting a slider to enable the slider to contact the recording surface; and a driving 
unit mounted on free ends of the actuator arm and the load beam, providing a driving force 
in the radial direction to the free end of the load beam. 

[0012] In another embodiment, there is provided an optical reading and writing system 
comprising: a base; an optical disk rotatably mounted on the base; an actuator assembly 
mounted on the base to be capable of pivoting in the radial direction of the optical disk, 
supporting a slider to enable the slider to contact a recording surface of the optical disk; 
and an optical pickup focusing a light beam to form a light spot on the recording surface of 
the optical disk, the optical pickup including: a light source emitting a light beam; an 
optical path changing unit arranged on the optical path between the light source and the 
recording surface, changing the traveling path of the incident beam; an objective lens 
mounted onto the slider, focusing the light beam from the optical path changing unit onto 
the recording surface; a photodetector receiving the light beam reflected from the recording 
surface and passed through the objective lens and the optical path changing unit; and at 
least one optical fiber connecting at least the light source and the optical path changing 
unit, transferring the condensed light beam to the optical path changing unit, wherein an 
optical loss between the light source and the optical path changing unit is suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] These and other objects and advantages of the present invention will become 
apparent and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings in which: 
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FIG. 1 is a schematic plan view of a common magneto-optical reading and writing 

system; 

FIG. 2 is a partial sectional view of FIG. 1; 

FIG. 3 is a sectional view of an optical reading and writing system according to an 
embodiment of the present invention; 

FIG. 4 is an exploded perspective view of the optical reading and writing system 
shown in FIG. 3; and 

FIG. 5 is a schematic plan view showing a state in which the load beam of FIG. 4 is 
elastically deformed by electromagnetic force. 

DETAILED DESCRIPTION 

[0014] Reference will now be made in detail to the present preferred embodiments of 
the present invention, examples of which are illustrated in the accompanying drawings, 
wherein like reference numerals refer to like elements throughout. 

[0015] Referring to FIGS. 3 and 4, an embodiment of the present invention illustrates 
a system for reading and/or writing information from and/or onto an optical disk 23. This 
embodiment of the present invention includes a base 21, an actuator assembly 30 mounted 
to be rotatable on the base 21, an optical pickup focusing a light spot on a recording 
surface 23a of the optical disk 23, and a driving unit. 

[0016] The optical disk 23 is rotatably supported by a spindle motor 22 mounted on the 
base 21. Information can be recorded on one or both sides of the optical disk 23. 

[0017] The actuator assembly 30 includes an actuator arm 33, a load beam 40 and a 
flexure 50. The actuator arm 33 extends from a mounter 31, which is mounted to enable 
the actuator arm 33 to pivot around a shaft 21a of the base 21. The mounter 31 has a 
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recess 31a receiving the light source 61, which will be described later. The actuator arm 
33 is movable in the radial direction A by a voice coil motor 24 mounted on the base 21. 

[0018] The load beam 40 is attached to a coupling portion 33b of the actuator arm 33. 
The coupling portion 33b is stepped with respect to the bottom side of the actuator arm 33, 
which faces the recording surface 23a. The load beam 40 includes a fixed end 41, a free 
end 43 and a hinged portion 45. The fixed end 41 is fixed to the coupling portion 33b by a 
fixing means such as lead soldering. The free end 43 extending from the fixed end 41 is 
flexible to enable it to oscillate up and down, and in the radial direction A. The hinged 
portion 45 is between the fixed end 41 and the free end 43. In particular, the hinged 
portion 45 is constructed to have a pair of slim portions spaced a predetermined distance 
apart from each other, which connect the facing edges of the fixed end 41 and the free end 
43. The hinged portion 45 corresponds to the rim of a hole 40a between the fixed end 41 
and the free end 43. The hinged portion 45 is flexible in the radial direction A by external 
force. The free end 43 can move a small amount, relative to the fixed end 41, in the radial 
direction A. The fixed end 41, the free end 43 and the hinged portion 45 are combined to 
each other. 

[0019] One end of a flexure 50 is fixed to the side of the load beam 40 that faces the 
recording surface 23a, and the other end of the flexure 50 is free. The free end of the 
flexure 50 holds a slider 53, which either contact the optical disk 23 under very low 
pressure or is positioned slightly apart from the optical disk 23 in a suspension state. The 
objective lens 65, which will later be described, is installed in the slider 53. 

[0020] First light passing apertures 51 and 43a, as illustrated in FIG. 4, are formed in 
the flexure 50 and the free end 43 of the load beam 40, respectively, which correspond 
with the objective lens 65. Also, a second light passing aperture 33a is formed in the 
actuator arm 33 to correspond to the first light passing apertures 51 and 43a. An aperture 
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33c for receiving an optical fiber 69 is formed at a predetermined position of the actuator 
arm 33. 

[0021] The optical pickup includes a light source 61, an optical path changing unit 63, 
the objective lens 65, a photodetector 67 and the optical fiber 69. 

[0022] The light source 61 is seated inside the recess 31a, and generates a light beam. 
The optical path changing unit 63 is arranged on the optical path between the light source 
61 and the recording surface 23a, and changes the traveling direction of the light beam on 
the optical path. Preferably, the optical path changing unit 63 is a beam splitter capable of 
selectively splitting a light beam. In particular, the optical path changing unit 63 is situated 
between the load beam 40 and the actuator arm 33, facing the objective lens 65 through the 
first light passing apertures 43a and 51. The optical path changing unit 63 is fixed to the 
free end 43 of the load beam 40 such that the optical fiber 69 can be accommodated 
through the hole 33c. 

[0023] The objective lens 65, which is a well-known solid immersion mirror (SIM), 
focuses the light passed through the optical path changing unit 63 onto the recording 
surface 23a. The photodetector 67 is fitted into the second optical passing aperture 33a of 
the actuator arm 33, facing the optical path changing unit 63. The photodetector 67 
receives the incident beam passed through the first light passing apertures 51 and 43a, and 
the second light passing aperture 33a, and detects information from the beam. 

[0024] As previously described, the photodetector 67 is aligned vertically with the 
optical path changing unit 63 and the objective lens 65, so that the optical path between the 
photodetector 67 and the recording surface 23a is shortened, thereby minimizing optical 
loss through air. 
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[0025] One end of the optical fiber 69 is connected to the light source 61, and the other 
end of the optical fiber 69 is connected to the optical path changing unit 63 through the 
aperture 33c of the actuator arm 33. A light beam emitted from the light source 61 reaches 
the optical path changing unit 63 through the optical fiber 69, with minimal optical loss, 
compared to a conventional optical transmission through the air. 

[0026] The driving unit, which provides a driving force to the free end 43 of the load 
beam 40, includes a magnet 71 and a pair of coils 73. The magnet 71 is mounted at the 
free end 34 of the actuator arm 33. The pair of coils 73 are mounted at the free end 43 of 
the load beam 40, facing the magnet 71. The coils 73 generate electromagnetic force with 
current applied from a predetermined power source (not shown). 

[0027] In the operation of the optical reading and writing system having the structure 
previously mentioned, as the optical disk 23 rotates at a high speed for recording and/or 
reproducing information, the slider 53 will begin to levitate over the recording surface by 
hydrodynamics exerted between the recording surface 23a and the slider 53, thereby 
creating a near field between the slider 53 and the recording surface 23a. Next, the voice 
coil motor 24 is driven to pivot the actuator arm 33 in the radial direction A. When the 
slider 53 is placed into a predetermined position on the optical disk 23, a predetermined 
amount of current is selectively applied to the coils 73 in a predetermined direction, 
thereby generating an electromagnetic force between the magnet 71 and the coils 73. As 
shown in FIG. 5, the hinged portion 45 of the load beam 40 deforms elastically in the 
radial direction A by the generated electromagnetic force, so that the free end 43 moves a 
small amount relative to the hinged portion 45 in the radial direction A. As a result, the 
slider 53 supported along with the flexure 50 by the free end 43 moves slightly in the radial 
direction A, independently from the pivot movement of the actuator arm 33, which enables 
accurate tracking, thereby enabling increased memory capacity of the optical disk 23. 
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[0028] In addition, because the coils 73 which provide a driving force to the free end 
43 in the radial direction A are separated a predetermined distance apart from the hinged 
portion 45, such slight movement of the free end 43 is possible with a small driving force. 
Thus, the power required for the slight movement of the slider 53 can be reduced and 
desirable accurate tracking control can be achieved. 

[0029] While the slider 53 is accurately tracking over the recording surface 23a, the 
light source 61 generates a light beam. The light beam emitted from the light source 61 is 
transferred to the optical path changing unit 63 through the optical fiber 69, and focused by 
the objective lens 65 to form a light spot on the recording surface 23a. Next, the light 
beam is reflected from the recording surface 23a and incident directly to the photodetector 
67 through the objective lens 65 and the optical path changing unit 63. As previously 
mentioned, the photodetector 67 is aligned with the objective lens 65 and the optical path 
changing unit 63 in the vertical direction. The photodetector 67 receives the beam 
reflected from the recording surface 23a and detects information from the reflected beam. 
For the above operation, the optical source 61 and the optical path changing unit 63 are 
connected by the optical fiber 69, thereby minimizing optical loss that occurs during optical 
transmission through air. Also, the photodetector 67 is disposed closer to the recording 
surface 23a with reduced optical loss during the optical transmission toward the 
photodetector 67. Such reduction in optical loss improves the reliability in recording 
information on and reproducing information from the recording surface 23a. 

[0030] While this invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made thereto without departing from the spirit and 
scope of the invention as defined by the appended claims. 
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